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Background:  Targeting cardiac interstitial abnormalities is likely to become a major focus of future preventative strategies with regard to the 
management of cardiac dysfunction. Recent biomarker studies have attached particular pathological importance to accumulation of myocardial 
collagen subtype 3. These data are at odds with conventional wisdom which states that collagen subtypes 1&3 are inextricably linked within supra-
molecular structures. Current knowledge regarding the component structures of myocardial collagen networks (often derived from non-human or 
even non-cardiac tissue) is limited, further delineation of which will require application of more innovative technologies.
Methods:  Using ex-vivo right atrial tissue from patients undergoing coronary bypass, methodology involved immuno-histochemical and immuno-
fluorescent staining in addition to combined confocal laser scanning and atomic force microscopy.
Results:  We show for the first time, that collagen fibers within the human heart are subtype specific, with disparate anatomical locations and 
differential biomechanical properties. Specifically, compared to collagen 1 fibers, collagen 3 fibers tend to delineate myocytes, are less stiff, more 
likely to undergo plastic deformation and are less energy efficient. In atrial biopsies taken from patients in permanent atrial fibrillation versus sinus 
rhythm, stiffness of both collagen fiber subtypes was augmented.
Conclusions:  In conclusion, we demonstrate that the two major collagen subtypes within the human heart form discrete fibers, have preferential 
anatomical locations within the extra-cellular compartment and exhibit significantly different biomechanical properties. We describe altered collagen 
quality (in addition to increased quantity) in chronic atrial fibrillation. A more complete understanding of the pathophysiology of the human cardiac 
collagen network may ultimately allow fibrosis to become a generalised modifiable risk factor that can be targeted in order to improve prognosis. In 
particular, therapies aimed at preventing atrial fibrillation must address collagen quality in addition to collagen quantity.
